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571 ~ ABSTRACT

N-Phenylsulfonyl-N’-pyrimidinylureas ~ and . -N'-
triazinylureas of the general formula -
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SOQ_NH'__'CO"'NH—< | E

X=Anm—Q

and the salts of these compounds with amines, alkali
metal bases and alkaline earth metal bases or with qua-
ternary ammonium bases, have good selective herbi-
cidal and plant growth regulating properties when ap-

plied pre- and postemergence. "

In the formula

Ry 1s hydrogen, halogen, nitro, C;—C4haloalkyl C1--C-

salkyl, C;-Cjalkoxy, Cz-Csalkenyl or C1-C4alkox-
ycarbonyl,

Rj1s C1-Cialkyl or Cl-Cg.alkoxy, each unsubstltuted or

substituted by 1 to 3 halogen atoms, |

R3is halogen, hydrogen, —NR4R s, C;-Cjsalkyl, unsub-

~stituted or substituted by 1 to 3 halogen atoms or

Ci1-Caalkoxy, or 1s Ci-Csalkoxy, unsubstituted or
substituted by methoxy, ethoxy, or 1 to 3 halogen'
atoms, -

R4 is hydrogen or methyl,

Rs1s hydrogen, C1-Cjalkyl or methoxy,

A 1s C1-Cgalkylene or C;-Caalkenylene, each unsubsti-
tuted or substituted by Ci C4alkyl |

mis 0 or 1, |

E is nitrogen or the methine group,

X is oxygen, sulfur, —SO— or —SO;—, and

Q 1s hydroxyl, cyano or radicals selected from the '

group consisting of 5- or 6-membered heterocyclic

~rings and fused homologues, amines, acetals, esters,

 ketones, phenyls, sulfonic acid and carboxylic acids,
which radicals may be further substltuted and have
~ functional structures.

126 Claims, No Drawings
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1 |
_ N-PHENYLSULFONYL-N’-TRIAZINYLUREAS'

- The present invention relates to novel N-phenylsulfo-
- nyl-N'-pyrimidinyl- and -N'-triazinylureas with herbi- 5
cidal and plant growth regulating properties, to the
preparation thereof, to compositions containing these
compounds, and to the use of the novel compounds for
controlling weeds, in particular selectively, in crops of
useful plants, or for regulating and inhibiting plant 10
~ growth. The invention further relates to novel phenyl-
sulfonamides obtained as intermediates. o
The N-phenylsulfonyl-N’-pyrimidinyl- and -N’'-
triazinylureas, and sa]ts thereof have the general for-

mula I _15

SOz—NH—Co—NH% g %

X—Apm—Q 25

whereln .

R is hydrogen, halogen, nitro, C1-C4haloalkyl C1-C-

~ galkyl, C1—C4alkoxy, Cy-Csalkenyl or Ci-Csalkox- -
ycarbonyl, 30

Ry is C;-Cialkyl or C;—Cg,alkoxy, each unsubstituted or
substituted by 1 to 3 halogen atoms,

R3is halogen, hydrogen, —NR4Rs, C1—C3alkyl unsub-

stituted or substituted by 1 to 3 halogen atoms or "

C1-Caalkoxy, or 1s C;-Csalkoxy, unsubstituted or ~

~ substituted by methoxy, ethoxy, or 1 to 3 halogen -
atoms, -

R4 is hydrogen or methyl | |
Rs51s hydrogen, C1-Cjalkyl or methoxy,
- A 1s C1—Caalkylene or C;—Cqalkenylene, each unsubsti-

tuted or substituted by C]-C4alkyl
mis 0 or 1,

E 1s nitrogen or the methine group,

40

X is oxygen, sulfur, —SO— or —SO», . 45

Q 1s hydroxyl, cyano, —NRgR7, —SO»—Rg, —C-
(OR10)2—R13, C;—-Caalkoxyalkoxy, -

C—————Ryp,

VA

O (O)n

kif31-C3 alkylene-)

Ri3, Ris, —CO—B, —CO—B’, —C(B")=N—OH,
—C(B")=N—(0),—C-C4-alkyl, - —C(B")-
=N—(0),—C3-Cs-alkenyl, —Y—S0,—R,, —Y—-
CO—R;, —Y—CO—NRRyor is a 5- or 6-membered g0
heterocyclic ring or a fused homologue thereof, each
linked through a carbon atom to the bridge —X-

- —A,;,— or, if the heterocyclic ring contains nitrogen,
1s also bound through a nitrogen atom, and which is
unsubstituted or mono- to trisubstituted by halogen, 65
cyano, nitro, Cy-Cgsalkyl, Cij-Caalkoxy, C;-Cgsal-
kylthio, Cr~Csalkenyl, C1—Cshaloalkyl, C,~-Cjalkox-
ycarbonyl, —NR5R ;s or —SO—NR 7R 13,

35

B is —NR19R20,- ——NRzl—-—NRzszs, —Y—Rz4, R2s5 or
Rz,

B’ and B” are each Ci-Cegalkyl or C3-Cealkenyl each

unsubstituted or substituted by cyano, hydroxyl,
—NR33R34, —S02—NR35R 36, -—-502--C1--C4- |
alkvyl, -—-—802-—C2—C4alkenyl or --SOg—Ar or

- —CO—G, | |

" nandpareOorl, |
Reg and R7, each independently of the other, are hydroa -

gen, C3-Cgcycloalkyl, C3-Cealkenyl, C3~Cealkynyl,

~ or C1-Cealkyl, unsubstituted or substituted by C;-C- -
salkoxy, or both together are an alkylene chain which

may be substituted by alkyl and/or interrupted by
oxygen, sulfur, —NH— or —N(C;-Caalkyl)—,
Rg is phenyl or phenyl substituted by halogen, cyano,
Ci1-Caalkyl, C1-Caalkoxy, Ci-Caalkylthio, C,-C-
salkenyl, C;-Cshaloalkyl, C1-—C4alk0xycarb0nyl
—NR»7R 73, -—-—SOzNRzgR;;o, or 18 —NR31R33, or

with the proviso that m is 0, is also hydrogen, C3-C-

salkynyl, or Ci-Cegalkyl or Cs-Cgalkenyl, each un-
‘substituted or substituted by cyano, hydroxyl, Ci-C-
salkoxy, C;-Cgalkylthio, —NR33R34, —SO-
2»—NR35R36, —80;—CiCaalkyl, —-SO,—Cy-C-
salkenyl, —SO,Ar or —CO—G, | __
Rjois hydrogen, C3~Cgalkynyl, phenyl or phenyl substi-
tuted by halogen, nitro, cyano, Ci-Cajalkyl, C;~C-
 4alkoxy, C1-Caalkylthio, Cy~Csalkenyl, C1-Cgshaloal-
kyl, Ci-Csalkoxycarbonyl, —NR37R133, —SO3H or
—S02—NR39R4g, or is C1-Cgalkyl, C3~-Cecycloalkyl
-~ or C3-Cgalkenyl, each unsubstituted or substituted by
cyano, hydroxyl, C;-Cgalkoxy, C;-Cgalkylthio,
—NR41R42, —SO2—NR43R44, —S07;—C-Cjalkyl,
—S0,—C-Caalkenyl, —SOy—Ar or —CO—G,
R13 1s phenyl or phenyl substituted by halogen, nitro,
cyano, C;-Cjalkyl, C;-Caalkoxy, Ci1-Csalkylthio,
- Cy-Csalkenyl, Cj-Cshaloalkyl, C;-Cjalkoxycarbo-
nyl, —NR4s5R46, —SO3H or —SO2NR47R4s,
R4 158 C3—Cﬁcycloalkyl unsubstltuted or substltuted by
halogen or C;-Caalkoxy,

R, and Rj are each C3—Cecycloalkyl C3~Cgalkenyl,

Ci-Cgalkynyl or are C;-Cgalkyl, unsubstltuted or
substituted by C1-Cjalkoxy,
Y is oxygen or sulfur and

G is C1-Caalkoxy, Ci-Caalkylthio, C3-Csalkenyloxy,

C3-Csalkenylthio, Ci1-Csalkyl, Ci~Cealkenyl,
—NR49R50, phenyl or phenyl which is mono- or
disubstituted by cyano, nitro, halogen, Ci-Cshaloal-
kyl, C1-Csalkoxy, C1—C4a1kylthio or C1~Cjalkyl, and

R11, R12 and Ra4 have the same meamng as R;o,

Rs and Ar have the same meaning as Rjs3,

R3¢ has the same meaning as Ryg, S

R., Ris, R17, Rig, Ra1, R2y, R27, Rag, R33, R33, Rss, R37, |
R39, R41, Ra3, R4s, R47 and R49 have the same mean-
ing as Re; Rg, Ri6, Ris, Rao, R23, Rag, R30, R32, Rag,
Ri6, R3s, Rao, R42, Ras, Rag, R4g and Rsp have the
same meaning as R, with the proviso that Q is only
hydroxyl if m is 1 and the bridge A contains at least
2 carbon atoms, and Q is only —NRgR7,
—Y—S02—R4, —Y—CO-—~Rp, —~Y—CO—NRRy,
C,-Caalkoxyalkoxy or Ry3 if m is 1, and that one of
the radicals R; or R3is a halogen-substituted methoxy
group 1f Rg 1s C1-Caalkyl or C1-Cajalkyl which is
substituted by halogen or methoxy or is phenyl or
phenyl which is substituted by methyl, methoxy,
trifluoromethyl or nitro.
Herbicidally active ureas, triazines and pyrimidines

~ are generally known in the art. Arylsulfamoyi-

heterocyclylaminocarbamoyl compounds with herbi-
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cidal and plant growth-regulating action have recently
been described, for example in European patent publi-
cations 1514 and 1515, U.S. Pat. No. 4,127,405, German
Offenlegungsschrift 2 715 786 or French patent specifi-
cation 1 468 747.

In the above definitions, alkyl denotes straight-chain
or branched alkyl, e.g. methyl, ethyl, n-propyl, isopro-
pyl, the four isomers of butyl, n-amyl, isoamyl, 2-amy],
3-amyl, n-hexyl or isohexyl.

Alkoxy denotes methoxy, ethoxy, n-propoxy, isopro-
poxy and the four butoxy isomers, and is, in particular,
methoxy, ethoxy or 1sopropoxy.

Alkylthio 1s e.g. methylthio, ethylthio, n-propylthio,
isopropylthio and n-butylthio, with methylthio and
ethylthio being preferred.

Examples of alkenyl radicals are vinyl, allyl, isopro-
penyl, propen-1-yl, buten-1-yl, buten-2-yl, buten-3-vyl,
isobuten-1-yl, isobuten-2-yl, penten-1-yl, penten-2yl,
penten-3-yl and penten-4-yl, with vinyl, allyl and pent-
en-4-yl being preferred.

Alkylsulfonyl 1s e.g. methylsulfonyl, ethylsulfonyl,
n-propylsulfonyl and n-butylsulfonyl, with methylsul-
fonyl and ethylsulfonyl being preferred.

Halogen in the above definitions by itself and in halo-
alkyl 1s fluorine, chlorine and bromine, with fluorine
and chlorine being preferred.

Substituted alkyl or alkenyl radicals are those radicals
which carry one or more of the cited substituents, pref-
erably one such substituent. Where these radicals are
substituted by halogen atoms, preferably several hydro-
gen ato
the alkyl or alkenyl radicals are replaced by halogen.

Within the definition of alkoxycarbonyl fall such
radicals as —COOQOCH;, —CO0OC)HHs,
—COO—CH(CH3);, —COOCH;—CH—CH3,
—COO—(CH,;)3—CH3,
~-CO0O—CH(CH3)—CyHs and —COO—C(CH3)s.

Within the scope of this invention, 5- to 6-membered
heterocyclic rings will be understood as meaning the
following unsaturated heterocycles as well as the par-
tially or completely hydrogenated and fused homo-
logues thereof, e.g. furan, pyrane, thiophene, triazole,
pyridine, pyrroline, oxazole, isooxazole, thiazole, iso-
thiazole, thiadiazole, oxathiole, pyrrole, imidazole, pyr-
azole, pyrazine, pyrimidine, pyridazine, symmetrical
and asymmetrical triazines, oxdiazole, oxazine, fura-
zane, pyridine-N-oxide, thiophene-S-oxide, benzthio-
phene, benzofuran, isobenzofuran, chromene, chro-
mane, indole, isoindole, indazole, quinoline, isoquino-
line, phthalazine, quinoxaline, quinazoline, quinoline,
benzthiazole and benzimidazole.

The invention also comprises the salts which the
compounds of formula I are able to form with amines,
alkali metal and alkaline earth metal bases or with qua-
ternary ammonium bases.

Preferred salt-forming alkali metal and alkaline earth
metal hydroxides are the hydroxides of lithium, sodium,
potassium, magnesium or calcium, most preferably of
sodium or potassium.

Examples of suitable salt-forming amines are primary,
secondary and tertiary aliphatic and aromatic amines
such as methylamine, ethylamine, propylamine, iso-
propylamine, the four isomeric butylamines, dimethyi-
amine, diethylamine, diethanolamine, dipropylamine,
dusopropylamine, di-n-butylamine, pyrrolidine, piperi-
dine, morpholine, trimethylamine, triethylamine, tri-
propylamine, quinuclidine, pyridine, quinoline and iso-
quinoline. Preferred amines are ethylamine, propyla-

s, and optionally even all hydrogen atoms, of
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mine, diethylamine or triethylamine, with isopropyla-
mine and diethanolamine being most preferred.

Examples of quaternary ammonium bases are, in gen-
eral, the cations of haloammonium salts, e.g. the tetra-
methylammonium cation, the trimethylbenzylam-
monium cation, the triethylbenzylammonium cation,
the tetraethylammonium cation, the trimethylethylam-
monium cation, and also the ammonium cation.

Preferred compounds of the formula I are those in
which either
(a) X i1s oxygen,

(b) R 1s hydrogen or

(c) the substituent —X—A,,—Q is in the 2-position to
the sulfonyl group or

(d) Ry and Rj3together contain at most 4 carbon atoms.

Further preferred compounds of the formula I are
those in which X 1s oxygen and Rj is hydrogen, the
substituent —X—A,,,—Q is in the 2-position to the sul-
fonyl group and R; and Rj3 together contain not more
than 4 carbon atoms.

Among these last mentioned compounds, those com-
pounds are particularly preferred in which A 1s a C;-C-
ralkylene bridge, m is 1, E is the methine group and Q
1s cyano or Ci-Cjsalkoxycarbonyl.

As a preferred subgroup of the formula I, those com-
pounds also merit attention in which R is hydrogen or
chlorine or methyl bound in the 5-position, Rj is methyl
or methoxy, R3 is methyl, methoxy, chlorine, di-
fluoromethoxy, dimethylamino or ethoxy, X is oxygen,
A 1s a direct bond or a straight chain or branched C;-C-
salkylene bridge or a propylene bridge, and Q is cyano,
ethoxycarbonyl, methoxycarbonyl, acetyl, benzoyl,
methylsulfonyl, hydroxyl, dimethylcarbamoyl, propyl-
sulfonyl, 3,5-dichloropyrid-2-yl, 2,2-dichlorocyclopro-
pyl, 1sobutyroyl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, me-
thylsulfonyloxy, acetoxy, oxiranyl, tetrahydrofuran-
2-yl, tetrahydrofuran-3-yl, 2-methyl-1,3-dioxolan-2-yl,
2,2-dimethyl-1,3-dioxolan-4-yl, l-hydroxyiminoethyl,
1-ethoxyiminoethyl, I-allyloxyiminoethyl, methoxye-
thoxy, I-propyliminoethyl, 1,3-dioxolan-2-yl, 5-ethyl-2-
methyl-1,3-dioxolan-2-yl, 2-methyl-2-oxiranyl, 3-meth-
yl-2-oxiranyl, 2-isopropyl-1,3-dioxolan-2-yl, 1-ethox-
yimino-isobutyl, dimethylamino or N-methylcar-

‘bamoyloxy.

Most preferred, however, is the subgroup of com-
pounds of the formula I, wherein R; is hydrogen or
methyl bound in the 5-position, Ry is methyl or me-
thoxy, R3 1s methyl, methoxy, chlorine, difluorome-
thoxy or dimethylamino, X is oxygen. A is a direct bond
or a straight chain or branched C;-Csalkylene bridge
and Q 1s cyano, ethoxycarbonyl, methoxycarbonyl,
acetyl, benzoyl, methylsulfonyl, hydroxyl, dimethylcar-
bamoyl, propylsulionyl, 3,5-dichloropyrid-2-yl, 2,2-
dichlorocyclopropyl, isobutyroyl, pyrid-2-yl, pyrid-
3-yl, pyrid-4-yl, methylsulfonyloxy, acetoxy, oxiranyl,
2-methyl-1,3-dioxolan-2-yl, 1-hydroxyiminoethyl, 1-
ethoxyiminoethyl, l-allyloximinoethyl, methoxyethoxy
or N-methylcarbamoyloxy.

Preferred individual compounds are:
N-(2-oxiranylmethoxyphenylsulfonyl)-N'-(4-methoxy-

6-methyl-1,3,5-triazin-2-ylurea,
N-(2-oxiranylmethoxyphenylsulfonyl)-N’-(4-methoxy-

6-methylpyrimidin-2-yl)urea,
N-(2-oxiranylmethoxyphenylsulfonyl)-N'-(4'-ethoxy-6-

methyl-1,3,5-triazin-2-yhurea,
N-(2-oxiranylmethoxyphenylsulfonyl)-N'-(4-

difluoromethoxy-6-methyl-pyrimidin-2-yl) urea,



5
N-(Z-methoxyethoxymethoxyphenylsulfony]) N’-(4-
 methoxy-6-methyl-1,3,5-triazin-2-yl)urea, and |
N-(2—meth0xyethoxym_ethoxyphenylsu]fonyl)Q-N’-(4-— |

diﬂUoromethoxy-&-methylpyrimidin 2-ylurea. 5

The process for obtaining the compounds of formula_
I 1s carried out in an inert organic solvent.
In a first process, the compounds of the formula I are -

~ obtained by reacting a phenylsulfonamide of the for- 10
mula II |
' ' (D)
SO»~NH> 15
- Ry- ,

whei‘ein A, Rl,. Q' X and m are as defined for formula I, |
in the presence of a base, with an N-pyrlmldmyl- or

| N-trlazmylcarbamate of the formula III ’s

(HI)

30

wherein E, R and R3'are-_&s defined for formuIa 1.

In a second process, compounds of formula I are
obtained by reacting a phenylsulfonylisocyanate or
phenylsulfonylisothiocyanate of the formula IV 40
S avy

SOr—N=C=0

XA ,;—0Q

‘wherein A, Ry, Q, m and X are as defined for formula I, s

optionally in the presence of a base, w1th an amine of
- the formula V

(V} 35

- 60

~wherein E, R; and Rj are as defined for formula 1.

In a further process, the compounds of formula I are
obtained by reacting a sulfonamide of the formula IT-
above, Gptionall'y in the .presence of a base, with an
' is'ocyan'ate' or isothiocyanate of the formula VI

65

35
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(VD)

wheréin E, R; and Rj are as déﬁned'for formula I.
Finally, the compound of formula I can also be ob-

tained by reacting a N-phenylsulfonylcarbamate of the
formula VII

‘wherein A, Ry, Q, m and X are as defined for formula I,

with an amine of the formula V above. |

If destred, the ureas of formula I can be converted
into basic addition salts with amines, alkali metal hy-
droxides or alkaline earth metal hydroxides or with
quaternary ammonium bases. This conversion is carried
out e.g. by reacting the compounds of formula I with
the equimolar amount of a base and removmg the so]-
vent by evaporation. '

Some of the starting matenals of the formulae II, IV
and VII are novel and can be prepared by the following

methods.

The novel sulfonamides of formula II used as mter—
mediates are obtained from the corresponding anilines

by diazotisation and replacement of the diazo group, -
~with sulfur dioxide, in the presence of a catalyst such as

copper(l) chloride, in hydrochloric acid or acetic acid, -

and reac:tmg the resultant phenylsulfonyl chlorlde with

ammontum hydroxide solution. |

The compounds of formula II can also be: obtamed by
O- or S-alkylation or O- or S-alkenylation of hydroxy-
or thiophenylsulfonamides with the corresponding ha-
lides or sulfuric acid esters or which corresponding
activated alkenyl or alkynyl componds by 1,2-addition,
or by reaction of ortho-halophenyl-sulfonamides with
metal alcoholates or mercaptides and, if desired, by
oxidation thereof e.g. with periodates or peracids, to
give the corresponding sulfoxides and sulfones.

Ortho-substituted hydroxyphenylsulfonamides or

substituted ortho—hydroxyphenylsulfonamldes of the

formula VIII

SR | - (VIII)
SO9NH, - - |

| whérein_ Riis as'de_ﬁned for formula I and X' is oxygen
~ or sulfur, are described as starting materials for specific

sulfonamide representatives of the formula II in Euro-

- pean patent application 44807.

Some of the compounds of formula II used as inter-
mediates are novel and have been Specmlly developed
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for the synthesis of compounds of the formula I. The
novel intermediates of the narrower subformula Ila

(Ila)
SO;—NH3

X—=Amp=Q

wherein R, A, m, X and Q are as defined for formula I,
with the proviso that R is not hydrogen if the radical
—X—A,,—Q 1s benzyloxy, constitute a further object
of the present invention.

The phenylsulfonylisocyanates of the formula 1V,
which are also novel, may be obtained by reacting the
sulfonamides of the formula II with phosgene, in the
presence of butyl 1socyanate in a chlorinated hydrocar-
bon, at reflux temperature. Similar reactions are de-
scribed in “Recent Methods of Preparative Organic
Chemistry”, Vol. VI, 211-229, Academic Press, New
York and L.ondon.

The novel 1sothiocyanates of the formula IV are ob-
tained by treating the sulfonamides of formula II with
carbon disulfide and potassium hydroxide and subse-
quently reacting the dipotassium salt with phosgene.
Such processes are described in Arch. Pharm. 299, 174
(1966).

The novel N-phenylsulfonyl carbamates of the for-

10

15

20

25

mula VII are obtained by reacting the sulfonamides of 30

the formula II with diphenyl carbamate in the presence
of a base. Similar processes are described in Japanese
patent specification 61 169.

The starting materials of the formulae I1I, V and VI
are known or they may be prepared by known methods.

Isocyanates of the formula VI may be prepared by
- reacting amines of the formula V with oxalyl chloride in
" a chlorinated hydrocarbon as solvent. Amines of the
formula V are known and some are commercially avail-
able, or they can be prepared by known methods, q.v.
*“T'he Chemistry of Heterocyclic Compounds”, Vol.
X1V, Interscience Publishers, New York, London.

It is expedient to carry out the reactions for obtaining
compounds of formula I in aprotic, inert organic sol-
vents such as methylene chloride, tetrahydrofuran, ace-
tonitrile, dioxan or toluene.

The reaction temperatures are preferably in the range
from —20° to +120° C. The reactions are normally
slightly exothermic and can be carried out at room
temperature. To shorten the reaction time or also to
initiate the reaction it is expedient to heat the reaction
mixture briefly to boiling point. The reaction times can
also be shortened by addition of a few drops of a base or
iIsocyanate as catalyst.

The final products can be isolated by concentrating
the reaction mixture and/or removing the solvent by
evaporation, and by recrystallising or triturating the
solid residue in a solvent in which it is poorly soluble,
such as an ether, an aromatic hydrocarbon or a chlori-
nated hydrocarbon.

The compounds of formula I are stable compounds,
and no protective measures are required for handling
them.

When used in low rates of application, the com-
pounds of formula I have good selective growth-inhibit-
ing and selective herbicidal properties which make
them most suitable for use in crops of useful plants,

especially in cereals, cotton, soybeans, maize and rice.
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In some cases damage 1s also caused to weeds which
have up to now have only been controlled with total
herbicides.

In addition, the compounds of formula I have pro-
nounced plant growth regulating properties which can
lead to an increase in the yield of cultivated plants and
harvested crops. Further, many compounds of formula
I have a plant growth inhibiting action which is depen-
dent on concentration. The growth of both monocots
and dicots is inhibited.

Thus, for example, the compounds of formula I selec-
tively inhibit the growth of leguminosae which are
frequently planted as cover crops in tropical regions, so
that, while soil erosion between cultivated plants is
prevented, the cover crops are unable to compete with
the cultivated plants.

In many cultivated plants inhibition of vegetative
growth permits more plants to be sown in a crop area,
so that a higher yield may be obtained per unit of area.
A further mechanism of yield increase using growth
regulators resides in the fact that nutrients are able
increasingly to promote flower formation and fruiting,
whilst vegetable growth is restricted.

Inhibition of the wvegetative growth of monocot
plants, e.g. grasses or cereals, is sometimes desirable and
advantageous. Such a growth inhibition is of economic
interest, inter alia, in respect of grasses, as the frequency
of cutting in flower gardens, parks, sports fields or road
shoulders can thereby be reduced. Of importance too is
the inhibition of growth of herbaceous and ligneous
plants on road shoulders and near transmission lines, or

generally In areas in which strong growth is undersira-
ble.

The use of growth regulators for inhibiting the
growth in height of cereals is also important, as shorten-
ing the stalks diminishes or completely eliminates the
dager of lodging before harvesting. In addition, growth
regulators are able to bring about a strengthening of the

stalks in crops of cereals and this too counteracts lodg-

ing.

Further, the compounds of formula I are suitable for
preventing stored potatoes from seeding. During winter
storage, potatoes often develop sprouts which result in
shrinkage, weight loss, and rot.

When the compounds of formula I are applied in

higher rates of application, all tested plants are so dam-
aged 1n their development that they wither.
- The mode of action of these compounds is unusual.
Many are translocatable, 1.e. they are absorbed by the
plant and transported to other parts of it where they
then deploy their action. The unusual feature of the
compounds is that they do not only take the path
through the vascular bundle in the ligneous part from
the roots to the leaves, but can also be translocated
through the sieve tubes in the bast part of the leaves
back into the roots. Thus, for example, it is possible to
damage perennial weeds to the roots by surface treat-
ment. Compared with other herbicides and growth
regulators, the novel compounds of the formula I are
effective even when used in very low rates of applica-
tion.

The invention also relates to herbicidal and plant
growth-regulating compositions which contain a novel
compound of the formula I, and also to methods of
controlling weeds pre- and postemergence and of inhib-
iting the growth of monocots and dicots, especially

- grasses, tropical cover crops and tobacco plant suckers.
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- The compounds of the formula I are used in unmodi-
fied form or, preferably, together with the adjuvants
- conventionally employed in the art of formulation, and
are therefore formulated in known manner of emusifia-

ble concentrates, coatable pastes, directly sprayable or

- dilutable solutions, dilute emulsions, wettable powders,
soluble powders, dusts, granulates, and also encapsula-
tions in e.g. polymer substances. As with the nature of
the compositions, the methods of application, such as
spraying, atomising, dusting, scattering or pouring, are
chosed in accordance with the intended objectives and
the prevailing circumstances.

The formulations, i.e. the composmons containing
the compound (active ingredient) of the formula I and,
where appropriate, a solid or liquid adjuvant, are pre-
pared in known manner, e.g. by homogeneously mixing
and/or grinding the active ingredients with extenders,
e.g. solvents, solid carriers and, where appmpnate
surface-active compounds (surfactants).

Suitable solvents are: aromatic hydrocarbons, prefer-
ably the fractions contaming 8 to 12 carbon atoms, e.g.
xylene mixtures or substituted naphthalenes, phthalates
such as dibutyl phthalates or dioctyl phthalate, aliphatic

“hydrocarbons such as cyclohexane or paraffins, alco-
~ hols and glycols and their ethers and esters, such as
ethanol, ethylene glycol monomethyl or monoethyl

- ether, ketones such as cyclohexanone, strongly polar

solvents such as N-methyl-2-pyrrolidone, dimethyl sulf-
oxide or dimethyl formamide, as well as epoxidised
vegetable oils such as epomdmed coconut o1l or soybean
oil; or water.

The solid carriers used e.g. for dusts and dlsper51ble
powders, are normally natural mineral fillers such as
calcite, talcum kaolin, montmorillonite or attapulgite.
In order to improve the physical properties it is also
possibie to add highly dispersed silicic acid or highly

dispersed absorbent polymers. Suitable granulated ad-

“sorptive carriers are porous types, for example pumice,

4,618,363
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lignosulfonic acid, of dodecylsulfate or of a mixture of
fatty alcohol sulfates obtained from natural fatty acids.
These compounds also comprise the salts of sulfuric
acid esters and sulfonic acids of fatty alcohol/ethylene

oxide adducts. The sulfonated benzimidazole deriva-

tives preferably contain 2 sulfonic acid groups and one

- fatty acid radical containing 8 to 22 carbon atoms. Ex-

10

15
‘derivatives of aliphatic or cycloaliphatic alcohols, or

20

25

30

- ethers,

35

broken brick, sepolite or bentonite; and suitable non-

sorbent carriers are materials such as calcite or sand. In
addition, a great number of preganulated materials of

40

INOrganic or organic nature can be used, e.g. especially

doiomite or pulverised plant residues.
Depending on the nature of the compound of the
formula I to be formulated, suitable surface-active com-

45

pounds are nonionic, cationic and/or anionic surfac- -

- tants having good emulsifying, dispersing and wetting
~ properties. The term “surfactants” will also be under-
stood as comprlsmg mixtures of surfactants.
- Suitable anionic surfactants can be both water-soluble

>0

soaps and water-soluble synthetic surface-active com-

pounds.

Suitable soaps are the alkali metal salts, alkaline earth
metal salts or unsubstituted or substituted ammonium
salts of higher fatty acids (C10-C33), e.g. the sodium or
potassium salts of oleic or stearic acid, or of natural
fatty acid mixtures which can be obtained e.g. from

amples of alkylarylsulfonates are the sodium, calcium or
triethanolamine salts of dodecylbenzenesulfonic acid,
dibutylnaphthalenesulfonic acid, or of a naphthalenesul-
fonic acid/formaldehyde condensation product. Also
suitable are corresponding phosphates, e.g. salts of the
phosphoric acid ester of an adduct of p-nonylphenol
with 4 to 14 moles of ethylene oxide or phospholipids.

Non-ionic surfactants are preferably polyglycol ether

saturated or unsaturated fatty acids and alkylphenols,
said derivatives containing 3 to 30 glycol ether groups
and 8 to 20 carbon atoms in the (ahphatlc) hydrocarbon
moiety and 6 to 18 carbon atoms in the alkyl moiety of

“the alkylphenols.

Further suitable non-ionic surfactants are the water-
soluble adducts of polyethylene oxide with polypropyl-
ene glycol, ethylenediamine propylene glycol and al--
kylpolyprOpylene glycol containing 1 to 10 carbon
atoms 1n the alkyl chain, which adducts contain 20 to
250 ethylene glycol ether groups and 10 to 100 propy-

lene glycol ether groups. These compounds usually

contain 1 to 5 ethylene glycol units per propylene gly—
col unit.

Representative examples of non-ionic surfactants are
nonylphenolpolyethoxyethanols castor oil polyglycol
polypropylene/polyethylene oxide adducts,
tributylphenoxypolyethoxyethanol, polyethylene gly-
col and octylphenoxyethoxyethanol. Fatty acid esters

of polyoxyethylene sorbitan and polyoxyethylene sorbi-

tan trioleate are also suitable non-ionic surfactants. _
Cationic surfactants are preferably quaternary ammo-

nium salts which contain, as N-substituent, at least one '

Cg~Ca2-alkyl radical and, as further substituents, lower
unsubstituted or halogenated alkyl, benzyl or lower
hydroxyalkyl radicals. The salts are preferably in the .
form of halides, methylsulfates or ethylsulfates, e.g.
stearyltrimethylammonium chloride or benzyldl(Z-
chloroethyl)ethylammonium bromide.

The surfactants customarily employed in the art of
formulation are described e.g. in the following publica-
tions: “McCutcheon’s Detergents and Emulsifiers An-
nual”’, MC Publishing Corp., Ridgewood, N.J., 1979;
Sisley and Wood, “Encyclopedia of Surface Active
Agents”, Chemical Publishing Co. Inc., New York,
1964.

The pesticidal formulations usually contain Ol to

- 95%, preferably 0.1 to 80%, of a compound of the for-

29

mula I, 1 to 99.9% of a solid or liquid adjuvant, and O to

 25%, preferably 0.1 to 25%, of a surfactant.

coconut ot or tallow oil. Mention may also be made of

fatty acid methyl laurin salts. -

More frequently, however, so-called synthetic sur-
factants are used, especially fatty sulfonates, fatty sul-
fates, sulfonated benmmldazole derivatives or alkylaryl—
- sulfonates.

The fatty sulfonates or sulfates are usually in the form
of alkali metal salts, alkaline earth metal salts or unsub-
stituted or substituted ammonium salts and contain a
- Cg~C72 alkyl radical which also includes the alkyl moi-
ety of acyl radicals, e.g. the sodium or calcium salt of

60

65

Preferred formulations are composed in particular of
the following constituents (% =percentage by weight):

SOLUTIONS

active ingredient: 1 to 30%, preferably 5 to 20%
solvent: 99 to 0%, preferably 95t0 0% =
surfactants: 1 to 99%, preferably 0 to 95%

' EMULSIFIABLE CONCENTRATES

active ingredient' 1 to 20%, preferably 5 to 10%
surfactant: 5 to 30%, preferably 10 to 20% |
llquld carner 50 to 94%, preferably 70 to 859%
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DUSTS

active ingredient: 0.1 to 109%, preferably 0.1 to 1%
solid carrier: 99.9 to 90%, preferably 99.9 to 99%

SUSPENSION CONCENTRATES

active ingredient: 5 to 75%, preferably 10 to 50%
water: 94 to 25%, preferably 90 to 30%
surfactant: 1 to 40%, preferably 2 to 30%

WETTABLE POWDERS

active ingredeint: 0.5 to 90%, preferably 1 to 80%
surfactant: 0.5 to 20%, preferably 1 to 15%
solid carrier: 5 to 95%, preferably 15 to 90%

GRANULATES

active ingredient: 0.5 to 30%, preferably 3 to 15%
solid carrier: 99.5 to 70%, preferably 97 to 85%.

Whereas commercial products will be preferably
formulated as concentrates, the end user will normally
employ dilute formulations. The formulations can be
diluted to a concentration as low as 0.001%. The rates
of application are normally 0.01 to 10 kg a.i./ha, prefer-
ably 0.025 to 5 kg a.i./ha.

‘The compositions can also contain further ingredients
such as stabilisers, antifoams, viscosity regulators, bind-
ers, adhestves, as well as fertilisers or other active com-
pounds, in order to attain special effects.

PREPARATORY EXAMPLES
Example 1

(a) 2-(1-Methoxycarbonylethoxy)benzenesulfonamide

34.6 g of 2-hydroxybenzenesulfonamide and 55.3 g of
potasstum carbonate are added to 800 ml of acetonitrile.
With efficient stirring, 33.4 g of methyl 2-bromopro-
pionate are added dropwise over 10 minutes and the
suspension is then heated for 5 hours to 45° C. After the
reaction mixture has cooled, the precipitated salts are
1solated and the filtrate is concentrated in vacuo. The
residue i1s recrystallised from ethanol, affbrding 41.8 g

of 2-(1-methoxycarbonylethoxy)benzenesulfonamide
with a melting point of 140°~142° C.

(b) 2-(1-Methoxycarbonylethoxy)benzenesulfonyl
1Isocyanate

A mixture of 12.9 g of 2-(1-methoxycarbonylethoxy)-
benzenesulfonamide, 4.9 g of n-butylisocyanate and 0.1
g of diazabicyclooctane and 130 ml of xylene is refluxed
tor 30 minutes. Then 10 g of phosgene are passed into
the solution at the same temperature over 90 minutes.
Excess phosgene is expelled with nitrogen and the solu-
tion 1s then cooled and concentrated in vacuo, affording
17.7 g of 2-(1-methoxycarbonylethoxy)benzenesulfonyl
1socyanate in the form of a brownish oil which can be
further used without purification.

10

15

20

25

30

35

40

435

>0

33
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(c)
N-[2-(1-Methoxycarbonylethoxy)phenylsulfonyl]-N'-
(4,6-dimethylpyrimidin-2-yl)urea (compound 104)

With stirring, a solution of 8.8 g of 2-(methoxycar-
bonylethoxy)benzenesulfonyl isocyanate in 40 ml of
absolute tetrahydrofuran is adeed dropwise to a solution
of 3.1 g of 2-amino-4,6-dimethylpyridine and 0.1 g of
diazabicyclooctane in 50 ml of tetrahydrofuran. In the
course of this addition the temperature of the solution
rises from 20° to 25° C. After stirring for 3 hours at
room temperature, the solvent is stripped off and the
residue 1s crystallised from ethyl acetate, affording 5.2 g
of N-[2-(1-methoxycarbonylethoxy)phenylsulfonyl]-N'-
(4,6-dimethylpyrimidin-2-yljurea with a melting point
of 200°-203° C.

Example 2
2-Oxiranylmethoxyphenylsulfonamide

To a mixture of 15.3 g of 3-chloroperbenzoic acid in
270 ml of absolute methylene chloride are added 14.2 g
of 2-allyloxyphenylsulfonamide over 2 minutes. The
solution is then heated to reflux for 3 hours, cooled, and
then washed three times with saturated sodium carbon-
ate solution and once with water. The organic phase is
dried and concentrated, affording 11.9 g of 2-oxiranyl-

methoxyphenylsulfonamide with a melting point of
132°-133° C.

Example 3

(a)
2-(2-Methyl-1,3-dioxolan-2-yl-methoxy)phenylsulfona-
mide

A mixture of 4.58 g of 2-(2-propanon-1-yloxy)phenyl-
sulfonamide, 2 ml of ethylene glycol, 0.02 g of p-tol-
uenesulfonic acid and 30 ml of toluene is heated for 7
hours to reflux while simultaneously separating the
water of reaction. The cooled solution is taken up in 80
ml of ethyl acetate and the organic phase is washed with
saturated sodium bicarbonate solution and water, dried
and concentrated, affording 5 g of 2-(2-methyl-1,3-diox-
olan-2-yl-methoxy)phenylsulfonamide in the form of a
yellow viscous o1l which can be further used without
purification.

(b)
N-[2-(2-Methyl-1,3-dioxolan-2-yl-methoxy)phenylsul-
fonyl}-N'-(4-methoxy-6-methyl-1,3,5-triazin-2-yl)urea

2.73 g of N-(2-methoxy-6-methyl-1,3,5-triazin-2-yl)-
O-phenylcarbamate are added to 2.73 g of crude 2-(2-
methyl-1,3-dioxolan-2-yl-methoxy)-phenylsulfonamide
and 1.56 ml of 1,8-diazabicyclo(5.4.0)undec-7-ene in
absolute dioxan. The mixture is stirred for 1 hour at
20°-25° C. and then a mixture of 15 ml of water and 5 ml
of 2N hydrochloric acid is added. The precipitate is
1solated and washed with ether, affording 4 g of the title
compound with a melting point of 135°-136° C.

The intermediates of the formula I and final products
of the formula I listed in the following tables are ob-
tained in corresponding manner:
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TABLE 1

SO;—NH>

: X—Am'—Q
" No. A Q X m  mp. (°C)
1 —CHy— ~CN O 1 192-195°
2 —CHy=— —CO0C,H;5 O 1 119-121°
3 —CH,— ~—CHj3 O 1  174-176°
4 —CH(CH3)— —COOCH; O 1  140-142°
5 - =~CH(CH3)~ . ==CO0OCsHj5s O 1
6 —CH;— - ==CgHs o 1
7 —CH;— 4-CH3—CgH4 O 1
"3 .;CHz_ | - '0 :[ ) '0 |
9 —CH,— —CO—CH; O 1  153-154°
10 —CH— - CO-CgHs O | 18.0—18.1""
11 —CHy—CHsy~ ~CN 0 1 |
12 —CH;—CH;— —COOCH3 o 1
13 —CH;—CHy— —CO—CgH5 o 1 |
14 | — —S0,—CHj3 O 0  134-136°
15 —CHy~ - | o 1 1tte
_ - 0 |
Cl
16 ~CHy=CH,— —OH O 1t 100-101°
17 —~CHy— ~CH(OC,Hs); o 1
18 —CH=CH~ - CO~~CH3 O 1
19 - =—CHp— —PO(OC2Hs), O 1
20  —CH— —PO(OH), o 1
21 ~—CH;— Br o 1
22 —CHy— O 1
23 —CH,— o 1
24  —CHp— 0o 1

1
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30

31

32

33

34
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TABLE 1-continued

N —-——lf—CF3

S
N ———f—OCH;

2-pyridyl

Cl

0

161-162°

16



- No.
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TABLE 1-continued
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SO;~—=NH;

m m.p. (°C.)

Q X
35 0 0 158-167°
36 O 0  196-200°
37 o ¢
- 38 N O 0
¢
-39 O 0
40 o 0
41 O 0
42 . Cl 0 0
N o
_< N N
N =<
Cl
43 | C-Hl3 e 0
N _< , |
o, N
-—< . N

18
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46

47
48
49
20
51
32
53
54
35

36

57
38
59

60

61
62
63
65
66
67

68
69

70

—CH,—
~CHy—
—CH;=CH—
~—CHy—CHr=
- CH;—CHy~
~CH;—CH)~—
—CH—CH>—
—CH;—CH>—

—CHp=—

= CHy=—
—=CH;—
—CHy—

—CHj—

—CH>—
—CHy—
~—CHy=—CHy—
—-—CHy—CHHy—

—CHj;—
~CH,—

—CHy=

19

TABL l-contined
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SOy—NH,

X—Ap—Q

< N >3—NH2

H3CO

Cl

N
\i
< N
v« =
NH>
Cl
N
N
<m<: N
Cl
—CO—N(CHj3)>
—0—CO~—((CH3)3
—0O—CO—CH;
“=Q—~CO—NH—CHS;
~N(CH3);
~CO—N(CH3)»
= 0O0—CO—CHj

—0—C0O—CHj
—S0Oy=~CHj3

O

N

3-pynidyl
2-pyridyl
4-pyridyl

N=—=CHj

= CO—C3H7=—i
2-thienyl
OH
= (0O—{(CH3;)»—0OCH;

tetrahydro-
furan-3-yi

tetrahydro-
furan-3-vl

tetrahydro-
furan-3-yi

2-tetrahydrofuranyl

= C(C3H7=1)=N—0C;,Hj5

Faul

O O

Noe—s”

o 0wdo00000

© O0O0

OO0 wQOO

SO»

oje

165-166°
106-107°
93-94°
170-172°
143-144°
148-150°
140-141°
133-135°
126-127°

132-133%°

131-132°
138-139°
204-206"

171-173°

i09-113°
127-129°
o1l
68-69°

20
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TABLE l-continued
SO;-~NH;
No. A | Q X m m.p. (°C.)
71 —(CHj)3=- | —COOC)H5 O 1 100-101°
72 —CH(C;Hs5)— . —COO0C,H; O 1  105-106°
73 (X)=CH;—CH=CH~(Q) —COOCH; O 1 162-165°
74 —CHjy— | NHB O 1 oil
| 0 | O
75 —CHy— —C(CH3)=N~OH o 1 191-192°
76 «~=CHy— | —C(CH3)=N~-0OC>Hj5s O ] 120-121°
77 —CHy,— —C(CH3)=N—O0—CH;—CH=CH; O 1  124-126°
78 | —CH;~— | —O(CH2),—0OCH;3 : O 1 80-84°
79 ~ =CHy=— | —C(CH3)=N=—C3H7=n O | 78~80°
80 | -—CHy— . _T_—__T O 1 78-80°
CH; A CHj
81 —CHj~ S H O 1  oil

. 82 | —CH;— | KH3 B O- 1 ~ oil

O 0
8 —CHy— e _ _?.'_7._0}13 O 1 102-103°
o
84 '—-cHZ-" - _ '_ CHy t:_) 1 112
85 —CH;— e CHj 0O 1 ol
' o~ o
\—“-‘L.CaH?—n
86 .—C'Hz._*' _ CH3; ' o 1  107-109°
0O 0
H3C><CH3
87 .-_-CHZ—-CHi-. _ _ 2pyridyl 0 o0
| | _ o

88 _  ==CHy—
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TABLE l-contmued

——— Hg'— | | e P ——
O
TABLE 2 TABLE 2-continued
SO;—NH?» SO»—NH;
20 R,
X=Am—Q X—=Am—Q
| m. p. m.p.
No. A Q R, Xm (°C) 23 No. A Q R X m (°C)
90 —CHjp~— —COOCH3 5-CHs O 1 168-169° 92 —CHy~— - CN 5-C] O 1
91 =~CH;—CH>— —COOCH3 5-CH; O 1 93 —CHy— ~—(COOCH; 5.F O 1
TABLE 3
R;

SOy— NH—CO-NH—"< E

R3
X==Am—Q
m.p.
No. A Q X m R R> Rj E (°C.)
101 =CHjy~~ =CN O I CHj; CH; CH 175-
178°
102 —CHp— —=C0O0C>Hj5 O 1 CHj; CHj CH 153-
~ | | 154°
103 —CH;— = COOCH; O ] CH3 CH; CH 194
196°
104 =—CH(CH;3)— —COOCH;3; O 1 CH3 CH3 CH 200-
: 203°
105 —CH(CHj3;)— —COOCH; O 1 CH3 QCH3 CH 180~
. _ | 182°
106 —CH(CH3)— —COQOCH3 O 1 CH;3 OCH3 N 165
. 167°
107 —CH(CH3)— ~—COOCH3 O 1 OCHj; OCH3 N 163~
165°
108 —CH(CH3)— —COOCH; O 1 OCHj OCH3 CH
109 =—CH(CH3)— —COOCH3; O I OCH; —N(CH3) N 175~
176°
110 —CH(CH3)~ —COOCH;3 QO 1 OCH; Cl CH
111 —CHpy=— —CN O 1 CH3 OCH; CH 168~
| 170°
112 =~CHj;— —CN O 1 OCHj; OCHj; CH 180~
181°
113 =—CHjy— —CN O 1 CH; OCHj3 N 188-
| 190°
114 —CH>=— —CN O 1 QOCHj3 OCH3 N 188°
115 —CHj=— —CN O ] OCH; —N(CH3)s N >220°
116 =—CHjyp— —CO0OC>Hj5 O 1 OCH; —N(CHj3)a» N
117 =—-CHy=~ —COOC->Hj5 O 1 OCHj3 OCH; N {57~
159°
118 =—CHy=~ =COQOC,HHj5 O ] OCHj OCH;3; CH 160-
- 162°
119 =—=CHy=— - CO0C)Hs5 O ] OCH; CHj CH 164-

165°



No.

120

121
122
123
124
123

126
127
128
129
130
131

132

133
134

135
136

137
138
139
140
141
142
143
144

145

146

147

148

149 -

150
151
152
153

154

A

—CHp~—

—CH;—

ejlnde—

—CHjy—

- =—=CHy=

~—CHy—
~CHy—
—CHy—
—CHy—
—CH»
—CH)—
—CHy—
—CH)—

—CH;—CH)—

—CH;—CHy—

~—CH;—CH,—

—CHy=—CH);—

~—CH;—CHj—

- =(CHy);—

— CHy—
—CHy—
—CHy—
—CHy—

—CH;—

—CHy~—

—CHy—

—CH;—CH,—

?“CHT-CHT-

;“CHr_CHg

25
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TABLE -3-ontiued

X—An—Q

Q ;
—COOC,H;

~=CO0OC-H;5
—SO,sCH3 -

—850,CHj3

-—CO~-—CHj;
—CO—CHj3

—CO—CH3
—CO—CH3

 «=CO=-CHj;

= CO—CecHj;
—=CO—C¢cHs
= CO—C¢Hs
—CO—CsHs
- CO=—CgHs

==0OH

—0-—CO—CH3

—Q=CO—~NH=—CHj3; -

~CO—N(CH3);

=N(CH3)2
- =—CN

- COOCH;3
—COOCH;
—CO~N(CH3)>

= QO CsHs

~=CO—C¢Hj5s

. —CO=—N(CH3)y

SOy~ CHj

—S0)—Cs;Hy™n.

_-%}—SOT-CH3

—Q0—CO—CH;

- =0—CO—CH3;

4-pyridyl

' SO;—NH--CO-—-NH—<

O O 00000000 00000 Ofx

o

0O O 0 0 00O O ©

e

W O. C O 0O

SOy

I—ih—iD.Gi—i

— |3
oy
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0CH3

OCH3
OCH3
- OCHj3

CH;y
CHj

OCH3;

- OCHj
OCH3;

OCHj;
OCHj;
OCHj;
OCHj3;

- OCHj3

"OCHj3

CH;
CH;
CHj

CH3

OCH;

OCHj3;
OCH;

OCH;

QOCH;3

OCHj

OCH3

OCH3

OCH;

OCH3
OCH3
OCH;3

OCHj

 OCH;

OCH;

OCH;

R3

CH;
OCH3

- OCH3
OCH;
OCH;
OCH;3
OCH3
OCH;
— N(CH3)2
— N(CH3);
OCHj;
OCH;
CHj3
CH;j
OCH;

OCH;
0CH3

OCH3
OCH;
OCH;
CH;

- CH3

- —N(CH3),
OCH;
Cl

—N(CHz);

CH3j

CHj3

CH3
_OCHEz”
OCHF;
CH3
CH3
CH;3

CH;3

27720z 2ZQQZZ Z|m

Z

Z0OO
e

_n_
-

Z

"CH

. CH

N

a sfjas

in.p

136-
137°

163-

165

180-
184°
137-
139°
155°
de-
comp.)
157°
(de-
comp.)
176-
177°
19]-
192°
>250°
165°
178-
176°

186~

187°
144-
147°
168-
173°
200--
205°

187

189°

- 140° C.

. 164-

166°
155
165°
189-

- 191°

181~
182°
137-
139°
105-
107°
204-
205°
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TABLE 3-continued

SOy=— NH“CO*NH% E

R3
X=Ap—Q
m.p.
No. A Q X m Rj R> Rj3 E (°C.)
155 -—CHy=— 3-pyridyl O ] OCHj; CH; CH 189-
190°
156 =—=-CHy— 2-pyridyl O ] OCHj3 CH; CH 190-
193°
157 =—CH»— 3-pyridyl O 1 OCHj3 CH; N 185~
187°
158 —CHy— 2-pyrnidyl O 1 OCH; CH; N 185-
186°
156 —CHp— - CO—C3;Hy—1 O 1 OCH; CHj3 CH 122-
130°
160 — 2-pyridyl O 0 OCHj CH; CH
161 — 2-pyridyl O 0 OCH; OCH; CH
162 — 2-pyridyl O 0 OCHj; CHj N
163 — 2-pyridyl O 0 OCH; OCH; N
164 ==(CHy)3— —CO0C2H5 O 1 CHj OCHj N [28-
. 130°
165 —(CHj)3— =CO0OC,Hj5 O i CH3 QOCHj3 CH
166 —(CH»j)3— —CO0OC72Hj5 O ) CH; OCHF> CH
167 —(CHj)3~ —CO0OC2Hj5 O i OCHj3 OCHj3; N
168 =-=(CHj3)3— —COOC7Hj5 O 1 OCHj3 OCH3; CH
169, —CH(C>Hs)— —C0O0CyH5 O 1 CH; OCHj; N 118~
120°
170 —CH(CyHs)— —CO0OCyH5 O 1 CHj3 OCHj; CH
171 ==CH(CyHs)— —CO0OC,H;5 O 1 QOCHj; OCH;3; CH
172 —CH(CyHg)— —CQOOC,Hj5 O | OCH; OCH;3; N
173 (X)=CH—CH=CH—(Q) —COOCH; O 1 CH3 OCH; N 152~
154°
174 (X)=CHy=-CH=CH=—(Q) =—COOCH3; O ! CHa; OCHj; CH
175 (X)—CH;—CH=CH—(Q) —COOCH; O ] CH; OCHF» CH
176 (X)—CHr—CH=CH=—(Q) —COOQOCHz3 O 1 CH;3; OC>Hs N
177 (X)=CHy=—CH=CH—(Q) =—COOQOCHj3; 0O 1 CH3; CH3 CH
178 —CHp— OXIrany] 0 1 CH3 CH3 CH
179 —CHy— oxirany. O 1 CH; OCH; N 123°
180 —CHj)— oxirany O 1 CH3 OCH3 CH 154-
- | 155°
181 ==CHy~ oxiranyl O ] CH; OCsHjs N
182 —CHy=— oxiranyl O 1 CH3 OCHF> CH 114
| | | - 116°
183 —CH;— oxiranyl O 1 OCH; OCHj CH
184 —CH,— oxiranyl O 1 OCHj3 OCHj; N
185 —CHp— oxirany] O 1 - CHj3 CHj; CH
186 —CH>— oxirany! S 1 CH; OCH3 N
187 =—CH;— oxirany] S 1 CHj OCH; CH
188 —CH>~— tetrahydrofuran-2-yi O 1 CHj; OCH;3; CH 141-
| 143°
189 —CHpr— tetrahydrofuran-2-yl O 1 CH; QCH;3 N 155-
| 156°
190 =—CHjp— tetrahydrofuran-2-yi O 1 CHj; OCHF», CH 158-
. 159°
151 =—CH)— tetrahydrofuran-2-y] O | CH; OCsH5 CH
192 —CHy— tetrahydrofuran-2-y. O 1 OCH;3 OCHj; CH
193 —CHj— tetrahydrofuran-2-y] O 1 OCHj3; OCH3 N
194 —CHjy— /<H3 O 1 OCH;3 OCH3 N
O O
195 =-—-CHjy— KHS O 1 OCH; OCH: CH
O O



No.

196

197

198

199

200

201

202
203
204
205
206

207
208
209
210
211
212

213

214

215
216
217
218
219

220

22]
222

223

.;CHT_

—CH)—

~CH;—

. —CHy—

"—CHE'-"

—CHy~
—CHy—

—CHy~—
—CHy=—
—CHy>

—CHy~

-—CH;—
—~CHj~
“—CHp=—

—~CHy=

_CHZ.'_

—CHy™
—CHy—
—CHy—

-CH>—~—
—CHy—

—CHz—

—CHy=—

—CHy~
—CHy—

29

>ft
&

(

CH 3

0 :

A

0O

[

A
0 o

[

A
0O 0O

[
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TABLE 3-continued
SOZ“NH—CO“NH—< |

CX=—Anp—Q

—C{CH3)=N~—-0OH

—C(CH3)=N—0H
- C(CH3)=N—OH

~C(CH3)=N—0-CH,~CH=CH;
' =C(CH3)=N~0-~CH;—CH=CH,
—C(CH3)=N—0=CH,—CH=CH;,

—C(CH3)=N—0—CH;—CH=CH;
—C(CH3)=N—0—CH;—CH=CHj
—C(CH3)=N=~0—CH;—CH=CH,

—C(CH3)=N—0C;Hs
—C(CH3)=N—0C)Hs
- —C(CH3)=N=-0C3Hj5

—C(CH3)=N=-0OC7Hj5;
—C(CH3)=N—0C,Hs5
—C(CH3)=N—0C37Hj5;
—QO=—(CH3);—0OCH;
= (CH3)»——0OCH3
—QO—(CH3);—OCH;3
=0=—(CH3);~—0OCHj3

—O—(CHa),—OCH3

—C(CH3)=N—C3H7—n
—C(CH3)_F N=—C3H7=n

T

O

CHj3

X

©

CHj3

=

O 00 O 0000000 000000 00000 O

m R]

[T T VI T Y VI —y H-H.HHH

[ S W N T S Ry S - )

CHj3

CHj

" CHa

OCH3;

OCHj; .

OCH;

OCH;
CH;3
CH;
CH;
CH;

OCHj3
OCH3

- CH3

CHj;
CHj
CH;

CH;
OCHj;
OCHj;
OCHj3
OCHj
CH;j;

CH;

CH3

CH3
CH;

- CHj3

30

OCH3

- OCH;3;

OCHF;

OCH3

OCH3

- CHj3

CH;

OCHF,
OCHF>
OCH;
OCHj3

OCHj;

OCHj;
CHj
CH;

OCH3
- OCH3

OCHF>
OCH3

OCHj3

OCHj3
OCHj;
OCH;3
OCHj3;

- OCHF,

OCH;

OCH3

OCHs"

CH

CH

CH

"CH

CH
CH
CH

CH
CH

" CH
CH

CH

CH
CH

CH

CH

CH

158-
160°

171~
172°

152-

154°

149-
152°

135~
136°
104~
106"

127-
131°
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TABLE 3-continued

N
N
SOszH_CO—NH% E
—
R3
X—An—Q
m.p.
No. A - X m R R> R E (°C.)
224 —CHy— _.Ta_____._f O 1 CH; QCH; CH 4]~
143°
O O
CH3 CH3
225 =—=CHyw= _T____T O ! CH; OCHF, CH 168-
169°
O O
CH;3; CH;
226 —CH>— _.'n._r O 1 CH3 CH3 CH 149-
150°
O O
CH3 CHj
227 =CHp— _T_T O 1 OCH; OCH;3; CH
O O
CH3 CHj;
228 =—CHy=— _r—.i; O 1 OCH; OCH3 N
O O
CHj; CHj
229 =—CHj;— N O 1 CHj3 OCH; N
O O
230 —CHy=— H O ] CHj3; OCH; CH
O O
231 —CHy— H O 1 CH» OCHF> CH
O O
232 —CHjp=— CH; O )| CH3 OCHF, CH 75-7%°
O O

S
o
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TABLE 3-continued _ '

CH;

| | N |
. TN
SO;--NH-—CO-—N_H—< - E
| R3
X-Am'__Q
| - § | - m.p.
No. A | | Q | ~m R1 | R> " Rj3 E ("C.)
233 —CH;— CHj o 1 'CH;  OCH;3 CH 150-
/\ ape
0 o
\'.-_ZCZHS
234 —CHy— '—A~CH3 o 1 CH; ~ OCH;y N 13-
/\ _ R
o 0
\._KCZHS
235 ~=CHjy— KHS o 1 CH3 CH3 CH 95-99°
o 0
\‘-—4C2H5
236 —CHy— ' —&———CH; o I CH;  CHjs CH 146- -
| T - | 147°
o _
237 —CHp— '_W_CH:,, o 1 CH;  OCH; CH 151-
. - L 152°
o _
238 —CH— —W—CHs o 1 CH; OCH; N  149-
- - T
o
239 —CH;— ———A—CH; O 1 CH; OCHF; CH 130-
R ' _, . . | 132°
o
240 —CHy— ———+—cn; o I "CH; OCHs N
241 =—CHp=— &{3, o 1 CHa OC,_';HS N
0 ——
242 —CHp— CHA o 1 CH3 OCH3 N  127-
' - “' : 129°
0 a
243 —CHp— | CH3 O 1 CHj3 OCH; -  CH  127-
| | | | 128°
o > |
244 —CHp— CH; o 1 CH; OCHF;, CH 120
_ _ EE 4 - 122°
0O — |
245 —CHy— . —A-CH: O 1 " CH3 CHy  CH 15-
- - ' - 156°
o :, _
246 =—CHy— —C(C3H7—i)=N—0C;Hs _ o | CHj OCH; CH
247 —CHr— = C(C3H1—1)=N—0OC2Hs5 - 0 ] OCH; N



No.

248

249

250
251
252
253
254
255
236
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
273

276

277
278
279
280
281
282

283
284
285
286
287

288

289

290

291

292
293

A

—CH;z;—

—CH,—

—CH)—CHy~
—=CH3;—CH)—
—CHy—CH;—
—(CHy—CHy—
—CHy—CHp=~
—CH>—CH)~—
-CHy—CH)—
—CH;—CH)y~
—CHy—CH)—
—CH;—CH>~—
—CHy—CH;—
- CHy—CHy—
—CHr—CH>,—
~—~CHy—CH»—
—CHy—=—CHy»—
—CHy=—CH>—
—CHy=CHy—
~CH)»—CH)~~
- CHy—CHy—
—CHy~CH>
—CHy=-CH;—
= CH;—CH>=
—CH—CHy~
—CHy-CH)—
—CHy—CH>»—
- CHy—CHy=—
~CHy;—CHy=
—CHy=—CH)—
—CHy—CHy™
~-=CHy—CH>—-—
—CH—CH)>—

—CHy—CH;—
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_TABLE 3-continued

SOz—NHHCO“—NH%

X=Am—Q

Q= CO~—CH;
—(O—CO—CH;
—O—CO—CHj;
—(O0—C0O=--CH;
~—(O0—CO--CH;
—0O0~—CO—CH;
—O0—CO~—CH;
- CO—CH;
—0O0—CO—CHj
—O0—CO—CH:;3
—Q=—C0O-~CHj
= (Q==CO—CHj;
—0O0—CO-—CH;
—(O—CO—CH;
—0O0—CO=—CH;
OH

OH

OH

==N(CH3);

= N(CH3)>
—(O0=—80,—CHj;
~—0O—80>—CHj3
—0—80>—CHj3
OH

OH
—0O—CO—CsHj;
“—0O—CO—NH—C,Hj5
— N(C>Hs)2.HCI
—QO—50,——C>H5
—0O—CO—CsrHs
—Q0—CO-—-C»Hj5
—CO=—N(CH31)>
= Q==—(CH3)>—0OCH;

tetrahydrofuran-3-yl
tetrahydrofuran-3-yl
tetrahydrofuran-3-yl
tetrahydrofuran-3-yi
thien-2-yl

thien-2-yl
thien-2-yl
thien-2-yl
thien-2-yl

thien-2-yl
thien-2-yl

P

oooooooooooooo§§§§§mmmmmooooo

wn

OOEM

N

OO0 O O O 0OQwOOOlo

m Rj

I—I-Gl—-.“""

— 0 O O O

CH;

CHj

CH
OCH;
OCH;
OCH;
CH;
CHj;
OCHj;
CH;
CH;
OCHj;
CH3

OCHj3;

CH
CHj;
OCH;
CH:;
CH3;
OCH;
CHj
CHj
CHj
OCHj;
CHj
OC-Hs
C2Hs
CH>
CH;
OCH;
CH;
CH;3
CHj3
CH;
CH3

CH3
CH3
CH3
CHj
CHj

CH3
CH3
CH3
CH3

OCHj;
OCHj

36

OCHj;

OCH3

OCHj3
OCH;
OCH;
OCHF»
CHj3
OCH;
OCH;
CH;3
OCHF>
OCH;
OCHj;
OCH;
CH3
OCHF;
OCH;
OCH;
OCHF»
OCH;3;
OCHF>
OCHj3
OCHj;
OCH;
OCHF>
OCH3
OCH;
OCH;
OCH;
OCHj;
OCH;;
OCHj3
OCH;
CsHjg
OCH;3;

OCH;
OCH;
OCH;
QOCH;
OCH;

OCH3
OCHF;
CH;

OC,Hs

QOCH;
OCH;

E

CH

2222272072727

ZZZOZ

CH

CH

CH

m.p

(EC') — =

119-
§20°

194-
195°
207-
208°
185~
186°
195~
197°
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TABLE 3-continued
=
o N
SOZMNH—COH-NH% - E
| x {
R3
X=Apn—Q
| | - o - m.p.
No. A _ . Q | X m Rj R  R3 E  (°C)
294 —ch-_ - I 7.<H_3 i O | 'CH; OCH; N :;5- B
‘o o - '
HC b CH;5
295 =CHy= | 7§CH3 o o 1 CHj OCH; .CH i:;:
' o o '
H3C—L————L—CH3
2§6 FCHZ"'- _ 7<.CH3 | - o 1 _ CII-I3'. OCHF, = CH iiz:
' ' o o
Hg;C—L—-—%L—CHs
1297 —CHy— : o 7YCH3 _ O 1 CH; CH;  CH
O o '
H3c—L—LCH3
- 298 —CHg-f ' _ | 7<CH3' _o_' 1 CH3 oc;}HS | " CH
o o
H3C'—L—"-_—L--CH3
299 —CH—~ N . oACCHy O 1 OCH; OCH3 CH
0 0
I-.I3C—L—-——L. ~—8—CH;
300 *CH;Q' . B a | 7<CH3 . 0 1 OCH; OCH3 | N
O o '
H3C—L——LCH3
01 =Chy= " ACH; f O 1 OCH; OCH3-' o N
) o | |
Lé-—L—C3H7—n
302 —CHy— . Ao | - 0 1 OCH; OCH; o CH
| ) . ) | . |
. L—-—-L—Cg;H',r"""'n
303 —CHy— _ -7'<CH3.' | o | 0' 1 CH3  OCH; | CH _iﬁ:
O o '
L—.'.—"L_—C?H?“'n
304 —CHy— _ - ACCH; | ' o CH; OCH; ' N gg:
O O ' |



4,618,363
39 40

TABLE 3-continued

Rj
m.p
No. A Q X m ._ R> R3 E (°C.)
305 —CHHr— 7%(:1.13 O ! CH;j OCHF> CH :(llg:
O O
L—_L—C3H‘;_'Il
306 =—CHo— ﬁCHS . O 1 CH;j; CHj CH i?g:
0 O
L——1:'--(':;J;I-I',r"""n
307 —CHjy=— CHj3 O 1 CHj CH; CH 167-

% r 168°

O
o

H»C CHj;

308 =—CHj)— CHj O 1 CHj OCHj3; CH 153~
154°

[

O
@

X

H;3C CHj

309 —CH;— CH3 O | CH3; OCH; N  137-
139°

[

O
-

X

H3;C CHj3;

310 —CHy— CH3 - O 1 CH; OCHF, CH 138-
140°

[

C
O

X

H3C CH;

jil —CHjy~— CH; O ] OCH3; OCH; N

[

O
Q

X

H3C CH;

312 =—CHy= CHj G 1 OCH; OCH; N

[

O
O

X

H3C CH3



No.
313

314

3135

316

317

318

319
320

321
322

323
324

325

326

327

—CHy—

—CH;—

—CH—

ro— CHj—

—CH;—

—CHy—CH~
~~CH;—CHy—
—CHy—CH)—
—CH—CH)—
—CHy—CHy~
~CH)»—~CH)

—CHy~

—CH)—

—CHy;—
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2-pyridyl
2-pyridyl
2-pyridyl
2-pyridyl

2-pyridyl

- 2-pyridyl
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] AB 3-continued

X—=Amp—Q

CO0O0OO00O0

-

soz-—NH—co—NH—<

Bl el St el e e

| CHj3

- CH;j

CH3

CH3

CH;
CH3
CHs
CHj3
OCH;3
OCHj3

- CHj3

CH3

CH3
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OCHj3

OCH}3

~ OCH;

OCH3

- OCHF

CH;

OCH3

OCH3

OCHF»

CHj3
QOCH3

OCH;,

OCH3

OCH;

OCHF;

CH

CH

CH

CH

CH
"CH
CH

CH

- CH

CH

m.p.
(c)

128-
130°

154-
-155°

- 122-

125°
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TABLE 3-ontinued

SO;;—NH—CO-—NH—< E

R3
X=Am=—Q
m.p.
No. A Q X m Rj R» | R1 | (°C.)
328 —CHy— O 1 CH; CH; CH 155-
156°
O
TABLE 4
R
N
\::
SOQ"NH“CD—NH—< E
Rj N <
Rj3
X=Am=Q
No. A Q X m R R R3 E  mp (°C)
401 —CHr— —COOCH3; C 1 5-CH; OCH3 =N(CH3)»; N 192-195°
402 —CH>— ~—COOCH; O 1 5CH; OCH3; CHj; CH 178-180°
403 —CH;—CH»— —CN O 1 5C] CH;j CH;3 N
404 —CH;—CHy— —CN S 1 5CI OCH; OCH; CH
405 — —SO»—CH; O 0 5-CI OCH; CHj; N
FORMULATION EXAMPLES
Example 4
Formulation examples for solid active ingredients of the 4g -continued
formula I (throughout, percentages are by weight) (b) Emulsifiable concentrate (a) (b)
cyclohexanone 30% 10%
xylene mixture 50% 19%
(a) Wettable powders (a) (b) (¢)
active ingredient 207 60% 0.5% ] : :
sodium 1iggn05u1fonate s%f, 5{72 5%ﬂ 4> Emulsions of any required concentration can be ob-
sodium laurylsulfate 3% — — tained from this concentrate by dilution with water.
sodium diiscbutylnaphthalene- — 6% 6%
sulfonate
octylphenol polyethylene glycol S - 2% 2% (c) Dusts (a) (b)
ether (7-8 moles of ethylene —— :
oxide) 50 active ingredient 0.1% 1%
highly dispersed silicic acid 5%  27% 27% talcum 99.9% —
kaolin 67% — — kaolin — 99%
sodium chloride — — 59.5%

Dusts which are ready for use are obtained by mixing
The active ingredient is thoroughly mixed with the 55 the active ingredient with the carriers, and grinding the
adjuvants and the mixture is thoroughly ground in a mixture in a suitable mill.
suitable mill, affording wettable powders which can be

diluted with water to give suspensions of the desired

concentration. (d)} Extruder granulate (a) {b)
60 active ingredient 10% 1%
ke e sodium lignosulfonate 2% 2%
(b) Emulsifiable concentrate (a) (b) carboxymethylcellulose 1% 1%
mm—— ; kaolin 87% 96%
active ingredient 10% 1%
octylphenol polyethylene glycol 3% 3%
eﬂ}gf (4-5 moles of ethylene ¢5  The active ingredient is mixed and ground with the
oxide) adjuvants, and the mixture 1s subsequently moistened
calcium dodecylbenzenesulfonate 3% 3% . : . , :
castor oil polyglycol ether 49, 4% with water. The mixture is extruded and then dried in a

(36 moles of ethylene oxide) stream of air.
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(e) Coated granulate.-

active ingredient 3%
polyethylene glycol 200 3% -
- kaolin 94%
The finely ground active ingredient 1s uniformly ap-
- plied, in a mixer, to the kaolin moistened with polyeth-
10
ylene glycol. Non-dusty coated granulates are obtained
in this manner.
(f) Suspension ebneentr_ate (a) (b) - 15'
active ingredient - 40% 3%
- ethylene giycol - 10% 10%
nonylphenol polyethylene glyco] - 6% 1%
ether (15 moles ef ethylene - -
oxide) |
sodium lignosulfonate 10% 5% 20 |
carboxymethylcellulose 1% 19 |
37% aqueous formaldehyde solution 0.2% 0.2%
silicone otil 1n the form of a 75% 0.8% - 0.8%
aqueous emulsion
water 2% 17%

- The finely ground active ingredient is intimately
mixed with the adjuvants, giving a suspension concen-
trate from which suspensions of any desired concentra-
tion can be obtained by dilution with water. 30

(g) Salt solution

active ingredient 5%

isopropylamine 1% 35
octylphenol polyethylene glycol 3%
ether (78 moles of ethylene oxide) .

water 91%

40
BIOLOGICAL EXAMPLES |

Example 5

| Preemergenee herbicidal activity

Plastic pots are filled with expanded vermiculite 4
- at day temperature of 27° C. and night temperatures of

(density: 0.135 g/cm?, water absorbing capacity: 0.565
1/1). After the non-adsorptive vermiculite has been satu-
" rated with an aqueous emulsion in deionised - water
which contains the test compound in a concentration of 5,
70.8 ppm, seeds of the following plants are sown on the
surface: Nasturtium officinalis, Agrostis tenuis, Stellaria
media and Digitaria sanguinalis. The pots are then kept

1n a climatic chamber at 20° C., an illumination of about

20 lux and a relative humidity of 70%. During the ger- 55
minating phase of 4 to 5 days, the pots are covered with
lightpermeable material and watered with deionised
water to increase the local humidity. After the 5th day,
0.5% of a commercial liquid fertiliser (Greenzit ®) is
added to the water. The test is evaluated 12 days after
sowing and the activity on the the plants 13 assessed
according to the followmg rating:

1: plants have not emerged or are totally w1thered
2-3: very pronounced aetlwty | | 65
4-6: medium activity

7-8: weak activity

9 no actlwty (as untreated contrels)

60

25

46
‘Preemergence activity: Concentration of the test emulsion:
| | 08ppm. -
Test plant | | |
Compound  Nasturtium Stellaria Agrostis Digitaria
101 2 3. 2 3
102 3 5 5 3
104 2 4 3 3
105 2 5 2 4
113 1 2 1 1
114 o ] 1 ]
115 2 2 1 2
133 ! 5 2 4
135 ] 1 ] 1
- 136 1 2 ] 2
137 2 2 2 2
138 ] 2 l 2
146 2 2 2 2
147 2 2 2 4
- 148 3 6 4 -5
150 2 7 2 6
151 2 2 2 2
152 1 2 1 2
153 2 2 2 2
Example 6

Postemergence herbicidal action (contact action)

A number of weeds and cultivated plants, both mono-
cots and dicots, are sprayed postemergence, in the 4- to

6-leaf stage, with an aqueous dlspersmn of test com-

pound at a rate of application of 0.5 kg a.i./ha, and then
kept at 24°-26° and 45-60% relative humidity. The test
is evaluated 15 days after treatment. In this test, the
herbicidal action on plants treated with compounds of
the formula I i1s marked in comparison with untreated -
controls (rating 1 to 5, mainly 1 to 3).

Example 7 .
'Growth inhibition of tropical cover crops

The test plants (Psophocarpus palustris and Cen- '
trosema pubescens) are reared until fully grown and then
cut back to a height of 15 cm. The plants are sprayed 7

“days later with an aqueous emulsion of the compound to

be tested. The test plants are kept at 70% relative hu-
midity and 6000 lux artificial light for 14 hours per day,

21° C. The test is evaluated 4 weeks after application by
assessing and weighing the new growth compared with
controls and by determining the phytotemelty o

In this test a marked reduction in new growth of the
plants treated with compounds of the formula I is ob-
served (less than 20% of the new growth of untreated
control plants).

Example 8
- Growth regulafien of soybeans

Soybeans of the “Hark™ variety are sown in plastic
containers in an earth/peat/sand mixture (6:3:1). The
containers are put into a chimatic chamber and the
plants develop to the 5-6 trefoil leaf stage after about 5
weeks by optimum control of temperature, light, ferti-
liser addition, and watering. The plants are then sprayed
with an aqueous mixture of a compound of the formula
I until thoroughly wetted. The concentration of test
compound is up to 100 g a.i./ha. Evaluation is made
about 5 weeks after application. Compared with un-
treated controls, the compounds of the formula I mark-
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edly increase the number and weight of the harvested
siliques on the leading shoot.

Example 9
Growth 1nhibition of cereals 5

Summer barley (Hordeum vulgare) and summer rye
(Secale) are sown in sterilised soil in plastic beakers in a
greenhouse and watered as required. The cereal shoots
are treated about 21 days after sowing with an aqueous
spray mixture of a compound of the formula I. The
concentration is up to 100 g of active ingredient per
hectare. Evaluation of the growth of the cereals is made
21 days after application. Compared with untreated
controls, the new growth of the treated plants is mark-
edly reduced (60-90% of controls) and in some plants
the diameter of the stalks is increased.

10

15

Example 10

Growth inhibition of grasses 50

A mixture of the process Lolium perenne, Poa praten-
sis, Festuca ovina, Dactylis glomerata and Cynodon dacty-
lon 1s sown in plastic dishes filled with an earth/peat/-
sand mixture (6:3:1), in a greenhouse, and watered as
required. The emergent grasses are cut back weekly to
a height of 4 cm above the soil and, about 50 days after
sowing and 1 day after the last cut, are sprayed with an
“aqueous spray mixture of a compound of the formula I.
The concentration of test compound corresponds to a
rate of application of 100 kg per hectare. The growth of 30
~ the grasses is assessed after 21 days. Compared with
untreated controls, the reduction in new growth ef-

- fected by the compounds of formula I is in the region of
10-30%.
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Example 11
Test of selectivity in preemergence application

Seeds of dicot and monocot weeds and cultivated
plants are sown in a greenhouse in pots of 11 cm diame- 10
ter. Immediately afterwards the surface of the soil is
treated with an aqueous dispersion or solution of the
test compound. Concentrations of 0.500, 0.125 and
0.030 kg a.1./ha are employed. The pots are then kept in
the greenhouse at 22°-25° C. and 50-70% relative hu- ‘45
midity. The test is evaluated after 3 weeks and the activ-
ity 1s determined in accordance with the same rating as
in Example 5.
Activity 50
rate of
application
i kg a.i./ha Compound 125 Compound 134
Test plant 0.500 0.125 0.030 0500 0.125 0.030
barley 5 7 8 — — — 55
wheat 8 9 9 5 7 8
Alopecurus myos. 2 3 6 2 2 4
Echinochloa c.g. 2 5 9 2 3 4
Rottboellia ex. -2 2 4 2 4 6
Cyperus escul. 3 3 4 2 4 5
Abutilon 2 3 7 2 2 3
Sida spinosa 2 3 4 — — — 60
Xanthium Sp. 2 2 3 2 5 8
Amaranthus ret. 2 2 2 — — .
Chenopodium Sp. 2 3 6 2 3 3
Ipomoea 1 2 4 2 4 6
Sinapis 2 3 7 2 2 3
Chrysanthe leuc. 2 2 3 — s — 65
Galium aparine 2 5 8 3 4 4
Viola tricolor 2 2 3 3 3 4
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Example 12

Test of selectivity 1in postemergence application

Following the test procedure of Example 6, a large
number of plants are treated with different concentra-
ttons of test compound. Evaluation is made in accor-
dance with the rating of Example 5.

Activity
rate of
apphication
in kg a.i./ha ___Compound 125 ___Compound 134
Test plant 0.500 0.125 0.030 0500 0.125 0.030
wheat 8 S 9 4 8 9
Alopecurus myos. 2 3 5 3 8
Echinochloa c.g. 2 5 7 2 3 4
Rottboellia ex. 3 4 7 3 4 5
Cyperus escul, 3 4 6 3 3 4
Abutilon 2 2 4 3 3 4
Aanthium Sp. 1 ] 2 2 2 4
Chenopodium Sp. 2 4 6 3 3 4
Ipomoea 2 3 3 S 7 7
Sinapis 2 2 2 3 3 3
We claim:

1. A compound selected from the group consisting of
a sulfonylurea of the formula:

Rj
N~
R \
SOgNHCONH—< N
-
O—A—Q Rj
wherein

R 1s hydrogen, halo, nitro, alkyl of 1 to 4 carbon
atoms, haloalkyl of 1 to 4 carbon atoms, alkoxy of
1 to 4 carbon atoms, alkenyl of 2 to 5 carbon atoms,
or alkoxycarbonyl of 1 to 4 carbon atoms in the
alkoxy group;

R 1s alkyl or alkoxy, each of 1 to 3 carbon atoms,
unsubstituted or substituted with 1 to 3 halogen
atoms;

R3 1s halo, hydrogen, unsubstituted alkyl of 1 to 3
carbon atoms, alkyl of 1 to 3 carbon atoms substi-
tuted with alkoxy of 1 to 4 carbon atoms or with 1
to 3 halogen atoms, unsubstituted alkoxy of 1 to 3
carbon atoms, alkoxy of 1 to 3 carbon atoms substi-
tuted with methoxy, ethoxy or 1 to 3 halogen
atoms, or —NR4R5 in which R4 1s hydrogen or
methyl and Rs is hydrogen, methyl, ethyl or me-
thoxy; and

Q 1s a heterocyclic ring selected from the group con-
sisting of (1) a saturated ring of 3 to 6 members
containing one or two nonadjacent oxygen atoms
as the hetero atoms, which ring 1s unsubstituted or
substituted with one to three alkyl groups, each of
1 to 3 carbon atoms, (1) pyridyl, unsubstituted or
substituted with chloro or methyl, or (iii) thienyl;
and

A is a direct bond, alkylene of 1 to 4 carbon atoms or
alkenylene of 2 to 4 carbon atoms; and

the alkali metal, alkaline earth metal, and organic
amine salts thereof.

2. A-compound according to claim 1 wherein R is

hydrogen, methyl or chloro; R, is methyl or methoxy;



- pyrid-2-yl,
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| R3 is mcthyl methoxy, chloro, dlﬂuoromethoxy, ethoxy
or dimethylamino; and A is alkylene of 1 to 3 carbon
atoms.

3. A compound accordmg to claim 1, wherein R1 1S
hydrogen

4. A compound accordmg to claim 1, wherein the -

substituents Ry and R3 together contain at most 4 carbon
atoms.

~oxiranyl; 2-methoxyoxiran-2-yl; 3-methyloxiran-2-yl;
‘tetrahydrofuran-2-yl; tetrahydrofuran-3-yl;
lan-2-yl;  2-methyl-1,3-dioxolan-2-yl; 2-isopropyl-1,3-
- dioxolan-2-yl; 2,2-dimethyl-1,3- dloxolan-4-yl or 2-
methyl-5-ethyl-1,3-dioxolan-2-yl. |
6. A compound accordmg to claim 2 whercm Q 18
pyrid-3-yl, pyr1d-4—yl 3,5 dlCh]Ol‘Opyrld-
2-yl, or thien-2-yl.

7. The compound accordmg to clalm S Wthh 1s N-(2-

oxiranylmethoxyphenylsulfonyl)-N'- (4-mcthoxy-6—
methyl-1,3,5-triazin-2-yl)urea.

8. The compound according to clalm S which 1s N-(2-

| ox1rany1methoxyphenylsulfonyl)-N' (4—ethoxy-6-mcth-
yl-1,3,5-triazin-2-yl)urea.

9. The compound according to claim 5 which is N-[2-

(tetrahydrofuran-3-ylmethoxy)phenylsulfonyl]-N'- (4-
methoxy-é-methyl 1,3,5-tr1azin-2-yl)urea.

'10. The compound according to claim 5 which is
N-[2-(tetrahydrofuran-2-ylmethoxy)phenylsulfonyl]-
N’'-(4-methoxy-6-methyl-1,3,5-triazin-2-yDurea.

11. The compound according to claim 5 which is

N-[2-(2-methyl-1,3-dioxolan-2-yimethoxy)phenylsul-

fonyl]-N'-(4-methoxy-6-methyl-1,3,5-triazin-2-yl)urea.
12. The compound according to claim 5 which is

N-[2-(2,2-dimethyl-1,3-dioxolan-4-yimethoxy)phenyl-

- sulfonyl]-N'- (4-mcthoxy-6-mothy1—1 3,5-triazin-2-

- yl)urea. |

- 13. The compound according to claim 5 Wthh 1S

N-[2-(2-methyl-4-ethyl-1,3-dioxolan-2-ylmethoxy)-

phenylsulfonyl}-N'-(4-methoxy-6-methyl- 1 3 5-triazin-

2-yurea.

N-[2-(2,4,5-trimethyl-1,3-dioxolan-2-ylmethoxy)-

5. A compound accordmg to claim 2 wherein Q 1s

1,3-dioxo-
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_phonylsulfonyl]-N’ (4-mothoxy-6—methyl 1, 3 5-tr1azm-

2-yurea. -
15. The compound according to claim 5 Wthh 1S
N-[2-(2-methyl-4-propyl-1,3-dioxolan-2-ylmethoxy)-
phenylsulfonyl]-N'- (4-mcthoxy—6—methyl 1,3, S-mazm-
2-ylurea.
16. The compound accordmg to claim 5 whlch 1S
N-[2-(2,2,4-trimethyl-1,3-dioxolan-4-ylmethoxy)-

- phenylsulfonyl}-N’- (4-mothoxy-6-mcthyl 1, 3 S-triazin-

2-yDurea.
17. The compound accordmg to claim 5 which is
N-[2- (3-methoxyoxlran-Z-ylmcthoxy)phenylsulfonyl] |
N’-(4-methoxy-6-methyl-1,3,5-triazin-2-yl)urea.
18. The compound according to claim 5 which is
-[2-(2-methyloxiran-2-ylmethoxy)phenylsulfonyl]-N'-
(4-methoxy-6-methyl-1,3,5-triazin-2-yl)urea. |
19. The compound according to claim 5 which 18

. N-[2-(pyran-2-ylmethoxy)phenylsulfonyl]-N’- (4-

20
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methoxy-6-methyl-1,3,5-triazin-2-yl)urea. -
20. The compound according to claim 6 which is

N-[2-(3,5-dichloropyrid-2-yloxy)phenylsulfonyl}-N'-(4-

methoxy-6-methyl-1,3,5-triazin-2-yl)urea.
21. The compound according to claim 6 which is

N-[2-(pyrid-2-ylmethoxy)phenylsulfonyl]-N'-(4-

methoxy-6-methyl-1,3,5-triazin-2-yl)urea.

22. The compound according to claim 6 which 1S
N-[2-(pyrid-3-ylmethoxy)phenylsulfonyl]-N’-(4-
methoxy-6-methyl-1,3,5-triazin-2-yl)urea.

23. The compound according to claim 6 which is
N-[2-(pyrid-4-yIimethoxy)phenylsulfonyl]-N’-(4-

methoxy-6-methyl-1,3,5-triazin-2-yl)urea.

24. The compound according to claim 6 which is

N-[2-(thien-2-ylmethoxy)phenylsulfonyl}-N'-(4--

methoxy-6-methyl-1,3,5-triazin-2-yl)urea. |
'25. A herbicidal and growth-regulating composmon_

_compnsmg an effective amount of a compound accord-

| mg to claim 1 and a carrier therefor.

40
14. The compound accordmg to clalm 5 which is

26. The method of suppressing the growth of plants
which comprises applying to the plants or to the envi-
rons of their growth an effectwe amount of a compound

according to clalm 1. |
* % ¥ X %
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